Ca overload and the action of calcium sensitive proteases, phospholipases and prostaglandin E2 in myocardial cell degradation.
The mechanism of Ca overload-induced myocardial cell injury under hypoxia was examined for the involvement of calcium-activated neutral proteases (CANP), calcium-dependent phospholipases (CDP) or prostaglandins with measuring 45Ca entry, intake of biologically inert dye, nigrosin, into the cultured myocytes, as was useful for the quantification of sarcolemma permeability, and the release of creatine phosphokinase (CPK) to the culture medium. A Ca channel blocker, verapamil (1 and 10 micrograms/ml) or a Ca ionophore, A23187 (0.5 to 4 micrograms/ml) dose-dependently decreased or increased both the Ca entry and nigrosin intake in accordance with the CPK release. Furthermore, the inhibitors against CANP, NCO-700 (2 and 20 micrograms/ml) that was demonstrated to permeate sarcolemma using 14C-labelled reagent, against CDP, mepacrine (1 and 10 micrograms/ml) or against cyclooxygenase, indomethacin (1 and 10 micrograms/ml) caused no effect on the Ca entry, nigrosin intake nor CPK release under hypoxia. These results suggest that the Ca overdose into the myocardial cells potentiates their injury and it is not primarily related to the activation of CANP, CDP nor cyclooxygenase.